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Computer Code Item Response Theory (IRT)

This is a generalised code for three parameter estimation in IRT. Section 1 of the code is a
generalisation for a sample size of nin k dimensions. Implemetation is done via MCMC (R-
JAGS) monitoring the three parameters of interest. Section 2 is the reproduction of IRT
curves in R statistical software that generated Figure 3A and graphs in Supplementary Figure
1.

## Section 1

## Generalised three-parameter item response model main R-Source code for JAGS
## Three parametersas a, b, ¢

## Monitor the three parameters for MCMC implementation to ensure convergence
## N is sample size while k is dimension, e.g. k=1, 2...

model

{
for (i in 1:N) {
for (kin 1:K) {
pLi K] <- c[k]+((1-c[k])*(exp(alk]*(theta[i]-b[K]))/(1+exp(a[k]*(theta[i]-b[k])))))
Y[i,K] ~ dbern(p[i,k])
}

theta[i] ~ dnorm(0,1)
}

for (kin 1:K) {
a[k] ~ dnorm(0,1)1(0,)
b[k] ~ dnorm(0,1)
c[k] ~ dbeta(b11,b12)
¥

b1l ~ dnorm(1,100)
b12 ~ dnorm(1,100)

}

## relevant code for plotting the three parameters and probability estimates in R
## Define three input parameters and probability

probfun <- function(a.param, b.param, c.param, theta) { #reads vector of parameters
prob<- matrix(0,length(theta),length(a.param))
for (i in 1:length(theta)) { # iterate over length of the vector
# compute output as



prob[i,] <- c.param +((1-c.param) / (1+(exp(a.param*theta[i] - b.param)))) #output
return(prob)

}

## section 2

## code to plot response curves

out <- probfun(param$a_Median, param$b_Median, param$cp_Median,theta)

a.med.unique <- unique(param$a.med)

cols <- seq(1,60,1)

It <- seq(1,60,1)

Inames <- as.character(param$Country)

Inames

for (i in 1:length(a.med)){
#if (i==1)plot(theta, out[,i], type="p", xlim=c(-5,10), ylim=c(0.1,1), pch=19, col = "grey")
#if (i>1)lines(theta, out[,i], type="p", xlim=c(-5,10), ylim=c(0.1,1), pch=19, col = "grey")

if (i==1)plot(theta, out[,i], type="1",

xlim=c(-5,10),

ylim=c(0.1,1),

col = cols[i], Iwd = 2, Ity=It[i],

ylab="Probability of seeking fever treatment”, xlab="Travel time in minutes (log transformed)")
if (i>1)lines(theta, out[,i], type="1",

xlim=c(-5,10),

ylim=c(0.1,1),

col = cols[i], Iwd = 2, Ity=It[i])

#axis(1, at=theta,labels=round(xlables, digits=1),cex=1, col.axis="black ", las=1, cex.axis=1,tck=-0.01)
}
rect(xleft=2.302585, xright=4.787492, ybottom=0,ytop =2, col=rgh(1,0,0,alpha=0.5))
abline(v=c(2.302585, v=3.401197,v=4.094345, v=4.787492), Ity=1, lwd=1, col="red")
grid(lwd = 2)
legend(x=-5,y=0.8,
legend=Inames,
col=seq(1,60,1),
Ity=seq(1,60,1),
cex=0.75,
box.col="dark grey",
box.lwd=1,
#family="times roman’,
Iwd=2)

## End of code



